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Part II: The Beach -A Geologic Marvel in Motion

Bay in the Balance

By DEUORA BABIN KATZ

For tnnsi hcach-gacrs, the

long sandy shore dividing

I Mr hi::;-, |j;i\ ;md iho \;!,nitk"

O'"c.iii is a recreational nirvana

accessible hy fool, boal anil

four-wheel drive vehicles.

They meander along the heau-

liiul stretch of sand, unload

their beach chairs and assorted

gear, and sunbathe on these

shores, unaware .of the amaz

ing case study in harrier sys

tems thai lies bcncmlulicm;nor

do they know thai their beach

is actually moving.

Our story begins 15,000

years ago when the las! New

England glaciatiqn, known as

the Wiseonsinan stage of the

Lauroitide ice sheet, receded

north, and uncovered n new

Duxbory. As the ice sheet re

treated north, sc;i levels rose.

At the height of ice sheet

gr >wt1i, sea level was appro.xi-

niately 350 feel lower than it is

Loday.

Duxbury Beach is known as a coastal barrier beacli because the bay borders an its landward side, and the open ocean is an Us seaward side.
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"Yon could walk oui to

Georgia's Bunk," said Jim

O'Connell, a geologisl at the

Woods Hole Occanographic

Inslilulion and a tnisiec oi'ihc

Duxbury Bench Reservation.

"Gurnel and Saquish were

much biggei rh;in ihey are 10-

day because the sea level

hadn't reached and begun 10

erode Lhe.se areas."

As [he glaciers receded.

Ihey k'J'i bonldeis. siuid,

cohbie, and cl;iy behind

Chirks Island, Gm nei and

Saquishurcdruinl ins uiiijcri Ik-

glaciers lhai remained ;is [lie ice

melted. We know this Inday

because of the expensive huut-

derplallann fmnting these land

forms. If you scuba dive oil

Duxbury Beach, you will see

boulders and gravel left behind

as the sand moved landward,

said O'Council.

Duxbury Bench is known as

a coastal barrier beach because

the bay borders its hind ward

side, and ilk* open ocean h on

its .eavvajd iide. A hairier is

land occurs when a coastal bar

rier detaches from the main

land. Whcnii remains attached

lu ilk- mainland, it is called a

barrier spil. Dtixhury Beach is

called a [omnolo because ii is ;j

hairier spil pinned by a land

form, and in this case thai land

form is Gurnel Point.

I he hai i rei beach, however,

is in constani motion. Storms

acceleraic this movcmcjii as

slurm waves cany and deposit

tcaml iniu ilie sheltered waters

of ihe hay fanning a new beach

;irul dmies on the hay side. This

process is known as landward

migration. Storms erode ihe

foreshore, ihe shore lace and

Ilie hacUliuiY. and slroni:

Jim D'Connell. geologist al Woods

Hole Oceanographic Institule.

waves break through dunes

bringing sand into ihe bay.

Ihe backshore is where

most people sit on the bench.

The foreshore is dial part cx-

lemliny Irom tlie hcrm ulu to

low waters. The shore face is

the seaward-sloping surface

thai remains submerged excepi

during very low tides.

Clarks Island was a drumlin under glaciers lliat remained as the ice melted. Photo by
Havht G

Storm erosion combined

with rising .sea levels produces

a morernaikcd and rapid move

ment landward. Past storms.

'ike ihe infamous Blizzard of

1978 and ihe siorra of 1991,

have carried sand from llic

I'mnLside oi [lie heaeh to [he bay

side in what geologisi call an

"overwash." These storm

overwasbings have occurred in

several locations along

Duxbury Beach over ihe years.

They allow sand 10 wash over

and illl marsh and bay areas,

llius moving the Iwrier land

ward.

"If you drew a line 2000 lo

->OCHI years at;o u|f ihe eoasl ol"

Ouxbury, the barrier extended

from Howland Lctlgc off the

coast of Marsnfield soulh-

ward," said O'Coimell. (See

Exhibit 1)

Today, the Gurnet is a gla

cial diumliii holding Duxbury

Reach, bnl this will change a.s

future sttinns and dimale varifi-

Lions iiupaci the migi'»iion of

LKis barrier heacli. 'Hie Inier-

natidital J';meJ on Climate

Change Jias prcdkrtwJ ifiai sl*;i

level will rise nl an accelerated

rale in the near Inline so that

the enrrenl one-verlieal foot in

100 years of sea level increase

will almost double over ihe

nexi too years. This scenario

'■)! increasing sea level rises

combined with future siorrns

will have a huge elleci on how

Dttxbury Beach lucks in ihe

"Gcukigisls have predicted

that the harrier bench will mi-

grate [i;ist Gurnel Poini and at-

tach itself lo Clarks Island,"

said O'Connell. "I \6kt with

■-■ ~«• ,

**-,.*. *■-•■

Before Marshfield seawalls existed, sand Irani ihis area was added to
Duxliury Beacli, which slatleil from a small sand pit.
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people who own Houses oiii on

IheGurnel to start looking into

launch services lor iheir great

grandchildren," lie said.

The history of Duxbury's

barrier movcmenl is seen in

comparison siudies of navis!;i-

tional charts over periods of

years. O'Connell is analyzing

shoreline change from the mid-

1800s to 1994 along Duxbury

Beach. Mis study found lhat,

in Ihe mid-1800s, ihe width ol

the beach near the Powder

Point Bridge is the same as ii is

today hut was I fl() feel farther

inlo the oce;m.

Geologists have also deter

mined ih;n 3,700 years ago

Duxbury's barrier was posi

tioned approximately 500

meters offshore. This means

Duxbury Bay is actually

shrinking.

Anoiher j;iel adding to ihe

beach's from side erosion Ls die

seawalls along Brani Rack and

Marshneld's coast line, "Those

eoaslal areas before ihe exist

ence ol" sea walls provideda loi

of ihe miihI which created

Duxbur) Beach, which started

as a small spit of sand," said

O'Connell.

Several thousands of years

ago. the sand began io he added

in ihe small spit, and then about

1,000 years ago, Ihe rate of sea

level slowed down and caused

significant amounts of sand to

be added to ihe spil. '['his pro

cess made il longer and longer,

explained O'Connell.

Evolutionary model or the area showing cyclic barrier nrogratlalion and the anchor points lor Ihe
harriers and snils.

SOURCE: Hill & Fitzoerald. 199?



Today, Marshficld's sca-

\v.\W\. huill in [he I1J ids :nui

40s, luivc slowed do.Wfl ili^

sund attaching itselfto Duxbury

Beach. "By the 1950s, thesea-

walls were seriously underway

which ineiuil [hill i( was not

feeding sand it> Duxbury

Reach." said O'Connell. hi es

sencc, solving one problem—

the protection o( Llie upland ar-

eaain Mhf.sJifield—bos cresiled

a new problem—lack of sand

being supplied to Duxbury

Beach. "We didn'i tearn how

these sen walls impacted ero

sion until much laler," he

:idded.

Those who return cacli sum

mer in Duxbury Beach's sand)

shoreline und penile bretves arc

unaware of its changing size

und position. Fot ihem, the

sights and sounds ;irc familiar.

Yet, harsh winter winds and

Nor'caslerh innke llieir mark

cadi year. Coiistunl crosinn.

ihc lack of new sand feeding llie

beach, und rising sen lewis will

continue to impact this geologi

cal marvel. Duxhury Reach is

on the move!

Brant Rock, Marshfield. Seawalls built along Brant Rock in Marsiifield are adding to Duxbury Beach's

front side erosion. PliotebvDavidanmnian



Bay by the

Numbers

115,000
The approximate dollars to repair

Duxbury Beach alter Hurricane

Carol hit in 1954

1,775,000
The total cost paid by the Duxbury

8each Reservation to repair the

beacli after the Perfect Storm In

1991 and another storm in 1992.

150
The amount paid by the town to

buy Duxbury Beach from three

individuals in 1832.

3100
The amount paid by Stephen Allen

when he bought the beach from

the town in 1872.

250
The number of proposed house

lots for Duxbury Beach in an 1888

development plan.

2,200
The length in feet of the first

Gurnet Bridge completed in 1892.

1,500
Estimated cost in dollars to build

first "seawall" in Duxbury in 1832


